SUMMARY Two dimensional gel analysis of skeletal muscles from normal pigs and from pigs which were homozygous for halothane sensitivity showed no obvious differences in the patterns of spots attributed to the major contractile proteins and glycolytic enzymes. In muscle from a sensitive pig which died of heat shock under anaesthesia there was a selective loss of glyceraldehyde-3-phosphate dehydrogenase and aldolase, presumably owing to proteolytic activity. The progressive loss of these enzymes under anaesthesia could contribute to the mechanism of heat production by diverting fructose 1,6 diphosphate into a futile cycle.
Anialysis of skeletal muscle proteins from normal and halothane sensitive pigs fluoride (PMSF) to inhibit protases. The SDS-CHES extracts were heated rapidly to boiling; the urea extracts were not heated. Extracts were centrifuged at 6000 g for 10 minutes and the supernatants were stored at -70°. Protein concentrations of the extracts were measured by the method of Bensadoun and Weinstein.8 For non-equilibrium pH gradient electrophoresis (NEPHGE) extracts were prepared using 9-5 mol/l urea, 2% v/v NP-40, 0.4% pH 3-5-10, 1.6% pH 5-7 Ampholines, 5 % v/v 3 mercaptoethanol.
EDTA extracts Extracts containing mainly glycolytic enzymes and other water soluble proteins were prepared by stirring muscle powder (200 mg) with ice-cold 1 mmol/l EDTA, 1 mmol/l DTT pH 7-0 (1 ml), to which 5 ,d of 50 mmol/l PMSF was added. After one hour the suspension was centrifuged at 6000 g and the supernatant was mixed with an equal weight of solid urea.
Myosin light chain extracts Pulverised muscle samples (2 g) were suspended in 20 ml 40 mmol/l KCI, 20 mmol/l imidazole-Cl-pH 7-0 containing 5 ,ul/ml of 50 mmol/l PMSF and centrifuged at 17 000g. The supernatant was aspirated and the residue was resuspended in a further 20 ml of buffer and recentrifuged. Myosin was extracted from the washed residue by stirring for 30 minutes with 20 ml 0. 3 mol/l KC1, 01-mol/l KH2PO4, 0-05 mol/l K2HPO4, 2 mmol/l Na4P207, 2 mmol/1 ATP, 5 mmol/l MgC12 in an ice bath.
The suspension was centrifuged at 17000 g for 10 minutes and the supernatant was dialysed at 40 against 14 vol of water containing 5 ,l/ml of 50 mmol/l PMSF. The precipitated myosin was collected by centrifugation at 17 000 g and redissolved in 7-5ml 0.6mol/l KC1, 10mmol/l imidazole-Cl-. The slightly turbid solution was clarified by centrifugation and the myosin was reprecipitated by dialysis against 10mmol/l KC1, 1 mmol/l imidazole, C1-pH 6.5 containing PMSF. Samples of 8 to 16 mg of myosin were dissolved in 0-5 ml portions of 5 mol/l guanidinium chloride, 0 3mol/l KC1, 0.05mol/l Tris, C1-pH 7-9 containing 2 mmol/l EDTA and 2 mmol/l DTT, and incubated at room temperature for 3 hours to dissociate the myosin light chains. The solution was then cooled to 40 and an equal volume (0-5 ml) of water was added followed by 2 ml of cold 96% ethanol. After standing for 15 minutes the precipitated heavy chains were removed by centrifugation and the supernatant containing the light chains was brought to dryness by rotary evaporation. The residue was redissolved in 10 mmol/l NH4HCO3 and dialysed against 10 mmol/l NH4HCO3 to remove guanidinium chloride and salts.
Two dimensional electrophoresis was performed as described by Giometti et showing an almost complete absence of glyceraldehyde-3-phosphate dehydrogenase and a reduction in the amount of aldolase.
As GPD was present normally in unanaesthetised halothane sensitive animals the loss of the enzyme is apparently a consequence of exposure to the anaesthetic, probably owing to the activation of a proteolytic enzyme.
One mechanism proposed for heat production in MH is a 'futile cycle' in which fructose 1,6 diphosphate is formed by glycolysis and hydrolysed by fructose 1,6 diphosphatase.12 If exposure of muscles to halothane causes a gradual loss of glyceraldehyde-3-phosphate dehydrogenase and aldolase activity then more fructose 1,6 diphosphate could be diverted into the futile cycle.
Skeletal muscles contain a protease which causes irreversible activation of phosphorylase kinase rendering it independent of Ca2+ activation.13 This enzyme had been purified to 60 % homogeneity. It was thought to be identical by Dayton et al14 to a Ca2 + activated muscle protease which degrades the Z bands in vivo and shows specificity towards Tn T, Tn I, and tropomyosin. Possibly this enzyme is also responsible for the degradation of glyceraldehyde-3-phosphate dehydrogenase, thereby providing a link between the defect in Ca2 + regulation and the metabolic derangement causing excessive heat production. 
